Cellular signaling during the macrophage invasion by Trypanosoma cruzi.
We have reported that protein tyrosine kinases play an important role in the invasion of Trypanosoma cruzi into primary resident macrophages. In the present study we carry out immunofluorescence assays, using monoclonal anti-phosphotyrosine antibodies, to reveal an accumulation of tyrosine-phosphorylated residues at the site of parasite association with the macrophage surface, colocalizing with host cell F-actin-rich domains. SDS-PAGE analysis of macrophage cell line IC-21 tyrosine phosphoproteins, labeled with [(35)S] L-methionine, revealed several peptides with increased levels of phosphorylation upon interaction with the parasite. Among them, were detected bands of 140, 120, 112, 94, 73, 67, and 56 kDa that match the molecular weights of proteins described as being tyrosine phosphorylated during events that lead to actin assembly in mononuclear phagocytes. The pretreatment of IC-21 macrophages with the tyrosine kinase inhibitor tyrphostin 23 inhibited trypomastigote uptake showing that tyrosine phosphorylation is important for the parasite penetration in this particular cell line. Immunofluorescence microscopy, using antibodies against p85, the regulatory subunit of phosphatidylinositol 3-kinase (PI 3-kinase), placed this enzyme also in the same sites, in accordance to what is reported for phagocytosis. We suggest that once the components of T. cruzi trypomastigotes surface are recognized by macrophage receptors, they trigger the activation of a tyrosine phosphorylation cascade, PI 3-kinase recruitment, and assembly of actin filaments at the site of initial cell-to-cell contact, resembling the events described during phagocytosis. These achievements support the model for a phagocytic-like actin-dependent invasion mechanism for T. cruzi trypomastigotes into macrophages.